Large scale isolation and properties of subunits from bovine heart cytochrome oxidase.
The subunits of the cytochrome oxidase from bovine heart were isolated in large quantities suitable for amino acid sequence studies. The preparation of subunits III, IV, V, VI, and VII for sequence determination can be achieved without employing sodium dodecyl sulfate. The method presented essentially involves pyridine extraction, pH fractionation, ammonium sulfate fractionation, and various types of column chromatography. However, subunits I and II can be prepared only in the presence of sodium dodecyl sulfate by molecular sieve chromatography; subunit III can also be isolated in this manner. The separation of subunits is found to be hindered by phospholipids associated with the enzyme and therefore the phospholipid-depleted preparation is used as the starting material. The molecular weights of subunits I, II, III, IV, V, VI, and VII are 40,000, 21,000, 14,800, 13,500, 11,600, 9,500, and 7,600, respectively. These values are based on the results of the conventional Weber and Osborn method of gel electrophoresis in the presence of sodium dodecyl sulfate. The amino termini of subunits I and II have been determined as N-formylmethionine, and those of subunits III, IV, V, VI, and VII are alanine, alanine, serine, alanine, and an N-acetyl-blocked residue, respectively. The carboxyl termini for subunits I to VII are lysine, leucine, lysine, histidine, valine, isoleucine, and valine, respectively. The complete amino acid sequence of some subunits has been published and that of other subunits will be reported elsewhere in collaboration with the Amino Acid Sequence Group of Cytochrome Oxidase at the University of Hawaii.